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I. INTRODUCTION 

The introduction of microcomputers into a fleet opera- 
fondly) OLgGanizati on provides |\\a' unigue;“opportunityyto, put 
theory into practice on a small, and therefore, manageable 
scale. Additionally, the time period involved from prcject 
(thesis) inception to implementation is short enough for the 
authors to ascertain the success, or Shortcomings, of their 
efforts and to correct any deficiencies that would lessen 
its value to the user. 

The short time yeriod mentioned in the preceding para- 
graph Lreters primarily to a specific application prcegram 
tiat- will be used as a Decision Support System (DSS). It is 
the expressed hope and intenticn of the authors that this 
Puesias will serve only as a preliminary effort and be 
utilized for future theses addressing improvements and 
expansions to the Management Information Systen (MirS) and 
specific application programs fcr enhancing the DSS aspects 
of this effort. 

Time constraints and the desires of the Ccmmanding 
Officer, HS1L-43, have dictated that the primary emphasis be 
peaced on the DSS to assist in the assignment of aviation 
Maintenance personnel to deploying detachments. Ties.) allo= 
Gati0n of effort does not, hewever, diminish €ither the 


importance or the relevance of an MIS to daily squadron 


activities. The effort put imto (the formudaticn | of 
personnel database files, LAE o (Format Screens, output 
formats and reports, etc. necessary for the implementation 


Ofpthe DSS wall readily translate into the basis of a useful 
MES. 
The majority of the information that follows is documen- 


tfdcron of the system/programting effort. Phas Gas! CO 


facilitate both understanding of its potential, and Timetaq 
tions, to the users. Additionally, this documentation will 


assist in any future expansion efforts. 


II. BACKGROUND 

The following is offered as an amplification of the what 

ands why! of thas)eftort:, . The, how is») addressed, in; later, chap- 
ters. Once again, primary emphasis is placed on the DSS 


aspect of the systen. 


A. PROBLEM STATEMENT 


Helicopter! (/Antisubmarine Squadron) (Light) , Four Three 
(HSL-43) was established on 12 October, 1984 at Naval Air 
Station North island, \San Diego, California. Before the 
commissioning, the prospective Commanding Officer (CO) was 
informed that the squadron was to receive some microcon- 
puters, specatacasay, thes Z-100,o series* manufactured by 
ZENITH. Realizing the advantages of the incorporaticn of 
microcomputers into the activities of the sguadron from the 
time of its inception, an arrangement was made with the 
authors to provide recommendaticns regarding their usage. 

The primary objective of the CO was to use the microcon- 
puter to assist in the assignment of maintenance personnel. 
This assistance could be either a database management system 
or an algorithm to recommend specific assignments. 

The normal evolution of computer usage is from trans- 
action processing, to information provision, to decision 
support. The requirements specified by the CO, and listed 
in the following section, lead the authors to determine tnat 
the objective would ke best satisfied by designing a DSS. 
Because an MIS is an evolutionary node on the path to a DSS, 
little discussion is devoted to the MIS aspects and they are 


treated as assumed primitives in this effort. 


Be. HSL-43 REQUIREMENTS 


The CO of HSL-43 specified several initial requirements 
for whatever system was recommended: 

1. Solve the assignment problem; initial uwtilizatieg 
should be to assist in the assignment of aircraft 
@aintenance personnel to the squadron's 13 deploying 
detachments. 

2. Initial database should be the sea duty aviation 
Maintenance personnel; this is to allow utilization 
by the: panitiad7 primary user ~-> +the- AssasStene 
Maintenance Officer (AMO). 

3. DSS parameters; to include such personnel attributes 
as time left in squadron, time Since last cruise, 
date arrived on board (L10B), planned rotation date 
(PRD), ‘cate, cank, ‘etc. 

4. User friendly; due to the high turnover rate of indi- 
viduals using the system it had to be as user 
friendly as sossible tc preclude the necessity Joe 
high. Eront end, training. 

5. Ability to process “what 2 fsa buatvons. 

The "what if" feature was a result of follow on communi- 
cations with the CO and Assistart Maintenance Officer (AMO). 
This feature was taken by the authors to be a reasonably 
important option to be included in the systen. While the 
system model will make optimal assignments, they are optimal 
only with respect to the constraints and parameters included 
in the design. There are many variables that were not 
included, however. The "what if" option will allow the user 
much greater flexibility in the evaluation of reccmmended 
decisions that do not include these other variables. 

ESL-43 is located approximately 400 miles from Naval 
Postgraduate School, Monterey, and routine visits for inter- 


views were not feasible. The squadron was also undergoing 
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the ‘transition “process ~ leading to commissioning which 
involved physical relocation of the organization thus making 
even telephone interviews difficult. ‘A detailed specifica- 
tion of reguirements was therefcre not possible and many of 
the assumptions were made based on the authors' experience. 
fre system” as designed’ *to"allcw changes to these assump—- 


Eons. The DSS wild te tuned on delivery in April, 1985. 


C. PROGRAMMING LANGUAGE SELECTION 


Several Database Management Systems (DBMS) were 
initialiy considered. Among them were dBASE II, dBASE III, 
R:BASE Series 4000, and KnowledgeMan.1 Several language 
specific attributes were subjectively evaiuated. Among 
these were: 

1. Data file creation features. 

2. Programming ease (the creation of command files). 

B34. [ntegration capabilities. 

4. Limitations; i.e. field length, number of fields per 
record, maximum size of data base, etc. 

5. Available query language. 

Eased on these evaluations, the machine specific 
requirements of the 2-100 series (an MSDOS O/S) and the 
assumed lack of experience of the end users; dBASE II was 
Serected as the DBMS for this effort. It 1S an older systen 
amas therefore had the highest probability of being a 
language that would be known tc the users. DHS? inehact 
turned out to be true as the AMO was indeed familiar with 
aBASE IT. Gast Lip like gost “other DBMS, does\-lack the 
Mathematical power necessary to solve an assignment problen 


and therefore another language was necessary to provide that 


1A11 DBMS names are registered 
Beopective Compantes; dBASE 11 6 ‘Iii 
Series 4000; Microrim, Inc., Knowled 
syocens, Inc. 


trademarks’ of ° their 
;  ASHEON=2ate, RS BASE 
genan's ; NUCRO Data, Base 
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capability. Pascal was chosen both because it was known by 
the authors and, being a structured language, would be the 
easiest to modify for any future applications. The actual 
Pascal code that will be passed to the squadron will he 
compiled.2 This will serve two furposes: 

Vee wale save the organization the expense of 
purchasing a Pascal compiler; 

2. jit will prevent anyone from tampering with a program 
as complex as that for the solution of an assignment 
problen. 

The program listings, with ali necessary documentation, are 
provided as appendices DBASE II LISTING and PASCAL LISTING. 


NOTE: A11 programming language sfecific words are printed in 
BOLDFACE and CAPITALIZED. 


2The source code is included as an appendix. 
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IIt. BENEFITS CF A NISZDSS 


The point at which a Managerent Information System (MIS) 
becomes a Decision Support System (DSS) is blurred at best. 
One can find at least as many definitions as there are books 
and articles on these subjects. The authors have chosen to 
define the distinctions as follcws: 

1. Management Information System - a collection of 
belated facts | (data). akout an entity that can be 
manipulated (processed Ey a computer) to provide 
specific information about that entity's attributes. 
can, suppited with specific) values of variables; 
pPEeddcE the cutcome’ of a ‘Specific course of action 
that is within the model's parameters. 

All benefits also have a cost associated with them. The 
primary factors affecting the cest of a computer programming 
ereOort are the size and complexity of that effort as 
discussed Ly Boehm [Ref. 1] ard Pressman [Ref. 2]. The 
EIeent, as Shown in Figure. 3.1, 1S a positive exponential 
curve yielding smali increases in the benefits for large 
increases in the cost of the effort at greater distances 
mem the Origin. The authors considered this effort to be 
the Semidetached Mode3 as defined by Boehm [Ref. 1: p. 79]. 

This initial effort, however, LS. Str eeclose, 'te the 
origin and this curve serves tc reiterate a recurring theme 
aaethis thesis: thdt there) 1s vast potential for future 
additions to this preliminary effort. Much time and effort 
has been expended in the basic design of the HSL-43 


3The Semidetached Mode of _software development is char- 
acterized _ by an. ,Oft site development ,,,.Locatron and a 
restricted amount of communication activity between users 
and developers. 


As 


| BENEFIT 


Figure 3.1 


LEGEND 
ORGANIC 
SEMIDETACHED 


20 40 60 


—————— ee 


Cost vs. Benefit of Programming Effort 
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Detachment Scheduler. The additional benefits to be 
derived, aside from the assignment of maintenance personnel, 
are! great. With some effort by the users, the database can 
be expanded and additional query capabilities developed. 
Green's book [Ref. 3] offers an excellent guide to obtaining 


these additional capakilities. 


A. MANAGEMENT INFORMATION SYSTEM 


Any organization generates a wealth of information about 
mself and its activities. This information is needed by 


virtually all levels of management in the hierarchy but in 


differing forms. Specifically: the HS1LI-43 Maintenance 
Officer needs information concerning the Maintenance 
Department; HSL-4s Ss, (C.O. needs combined information 


concerning the Maintenance and Operations departments; the 
Wing Ccmmander needs informaticr from all the Wing's various 
Squadrons; etc. 

Arnis Will permit this” myriad” of differing information 
reguirements to be met with alacrity given that the collec- 
tion of data (the database) is sufficiently large and acces- 
sible. This does not mean a database must necessarily be 
large to be useful. The converse is the underlying frin- 
ciple; all necessary data in as few records as possible with 
mnonal duplication is” the goal. The more generic’ the 
record structure, the greater the amount of information that 
can be obtained from it. The key to°accessibility to this 
information lies in the richness of the DBMS query language. 
the database of enlisted, sea duty, aviation maintenance 
personnel isa’ restricted’ subset’ “of-“the total personnel 
assigned to HSL-43 and many of their attributes are omitted. 
This omission was intentional because of the specific data- 
kase needed by the DSS. However, the database can be 
gueried to provide whatever information is desired within 


the constraints of the data present. 
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This information can be obtained either as a structured 
query provided by Option (3) of the Main Menu of the HSE=ae 
Detachment Scheduler (list which personnel are assigned to 
which detachment) or it can ke an unstructurea quenyoae 
provided by dBASE II's Data Query Language (i.e. how many 
AD2s are assigned to HSL-43's sea duty component?). Thaiise 
and much more, information is available quickly and witha 
minimum amount of manpower required to research, collate, 
verify, tabulate, etc: 

The MIS aspects of this effcrt are not addressed further 


except for Chapter 9; Expansion Possibilities. 


B. “DECISION SUPPORT SYSTEM 


The focus of this effort is to provide assistance in the 
asSignment of specific personnel to specific jobs. As 
addressed in the next chapter, in meeting the total regquire- 
ments of this task, 143! (143 factorial) possible combina. 
tions of job-personnel assignments need to be evaluated. 
The algorithm used in this effort considers only those 
assignments that are flausible. However, there is stiila 
large number of combinations that need to be evaluated. Le 
is here that the ability of the computer to make many rapid 
comparisons comes to the front. For example; it can eval- 
uate the consequences, 7 months from the present, that the 
assignment of AD2 Smith to Detachment 12 will have on the 
availability of a mechanic for Detachment 7 and also recon- 
mend who it should te. A CSS:not only eliminates eae 
tedious comparisons of alternatives but also prevents the 
errors of recall associated with the human mind. It does 
not reduce the prerogatives of the decision maker but it 
allows for the evaluation and comparison o£... differing 
COUESES. Of , action. The HSL-43 Detachment Scheduler isa 


tool, not a decision maker. 
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There are parameters to be included in the assignment 
process that are not included in the algorithn. The 
computer program cannot assign vaiues to non-quantifiable 
attclbutes ‘such ‘as work’ habits. These decisions need to be 


evaluated by human interpretaticn. 
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IV. DETACHMENT PERSCNNEL ASSIGNMENT 

One of the many time consufting and laborious activities 
in a squadron that defloys detachments is the assignment of 
personnel to perform the required maintenance on the detach- 
hent \sasnecratt. Given that there are 13 detachments with 
11 maintenance related jobs per detachment, there are 143 
jobs° to “Des jassigned. Given the minimum required 143 
personnel to assign to these jots there are 143! (approxi- 
mately 4 followed by 247 zeros) possible assignments of all 
persons to all jobs. Practical constraints of job speeia te 
(rate) and experience (rank or fpaygrade) greatly reduce the 
humber of plausible assignments. Time constraints on the 
matching of personnel/job availabilities and an equitable 
distribution of deployed time, however, compound the assign- 
ment. difficulties. 

The structure of the squadron for the assignment model 
was broken down as fclliows: the squadron was divided into 
13 detachments. Each detachment is divided into 11 jobs 


that are divisions of 6 groups as fotos: 


Group Job (s) Rate(s) 

Leader CPO Any below 

Engine Mechanic AD#1 AL ond y, 
AD#2 

Metalsmith AMH APLSs—Or= 
AMS A MH 

Electrician AE#1 AE only 
AE#2 

Avionics AT Ale —o r= 
AX AX 

Sensor Ops AW#1 AW only 
AW#2 


Given that certain groups of jobs are allowed) vont, 


specific rater (ses) Eleeteiexrans) while others are allowed 
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an either/or selection (een A VionLcs) Lurther compounds “the 
problen. 

Tie srrnal wecomplexaty factor toy ybevconsidered “1s ‘this: 
the job specialty (rate) of the leader causes a reducticn in 
the combined experience level (rank) onthe yiobs *"1n “chat 
group. For exanple: an Engine Mechanic (AD) ‘CPO will be 
allowed a combined experience level of "8" for the 2 joks in 
the. -Engane Mechanic ‘group.* An Electrician (AE) CFO, 
however, will be allowed a comktined experience level of "9" 
in the Engine Mechanic group. Tass constraint iis ‘entorced 
by the Squadron Manning Document (SQMD) issued by the Chief 
of Naval Operations that sets forth the authorized mix of 
rates and ranks that will be assigned to the squadron as a 
whole. 

When “considering assignments, the first priority is of 
course) to) assign: personnel to adl 11. jobs. . Next, considera=- 
tion is given to an equitable distribution of experience 
among the 13 detachments; as constrained by the Leader's 
Tate. Finally, an attempt is made to equitably distribute 
the amount of time each individual is deployed. The dirti— 
culty of this effort is compounded by an attempt to allowa 
6 month turnaround time (time fretween return from the last 
depioyment and departure on the next) while obtaining the 
Maximum utilization of an individual still assigned to the 
squadron. 

There are several other ccllateral duty attributes an 
individual may possess that would increase their value given 
a specific job assignment. A Quality Assurance (QA) 
Designation, such as, “ALL Systems Quality Assurance 
Representative (Master QAR), Single System Quality Assurance 


Representative (QAR), OE Collateral Duty Inspector (CDP) 


4 The poised e is assumed to be indicative of the experi- 
ence leve bavgreces ¢ considered |) are E-3" through 6-6. 
"mg" therefore coul €lan E=—5) & E=3) or 2 B=4"s. 
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should be considered. These designations, except for Master 
QAR, are dependent on, or related to, the individual's rate. 

Several other attributes that shouid be considered are 
independent of the individual's rate. Designations such as 
Landing Signal, Enistedia (us E) and Torpedo Loading Tean 
Member are non-rate specific. These collateral duty attri- 
butes are generally neither jok nor rate specific but are 
detachment collateral jobs that must be assigned or filled 
before deployment. As collateral duties/jobs, a one-to-one 
relationship between personnel and jobs is not possible. 
That is; one person can, in fact, must, £110 nore thangane 
job. The effects of the inclusion of collateral assignments 
are beyond the scope of this effort and have not been 
included. In fact, one test run of the progran that) opts 
mized a 143. x 143 matrix tock approximately | 4 hours ite 


execute. 
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V. PERSONNEL ASSIGNMENT MODELING 

The personnel assignment process described in the 
previous chapter is not a unigue problen. the” feild of 
Operations Research (CR) has been dealing with it for some 
time as a form of the linear j[frogrammimg problen. Turban 
and Meredith [Ref. 4] devote an entire chapter to this 
subject and it is from here we drew our algorithm and most 
Seo uwhe discussion in this’ chapter. The Assignment Problen 
is a special case of the Distribution Problem and several 
solution methods are offered. The Hunyarian Method [Ref. 4: 


p- 248] is described as being 


Pec  crricvent sclution procedure for solving “large, 
balanced assignment problems. 


There are certain assignment problem characteristics 
that must be met: 

ie lhe _objects under) consideration must. be finite, in 
number. 

2- Objects have to be assigned to positions on a one to 
one basis. 

3. The results of an assignment can be expressed in 
terms Of, payoris. 

i (he aim .is to. .assign: all objects. in.such. ;a:manner 
that the payoff is maximized (or minimized if 
COSTING)... 

The general steps in solving the assignment problem using 
the Hungarian Method are: 

ieee accange the. problem in tabular. form.. In, this: case; a 
Persona assigmed. to. .a goOk-is given, a. payoff based on 
the requirements of the job and the attributes of the 


individual. 


a 


2. Convert this profit table tova cast taave: 

3.urBalance the (matrix) ay assigning dummy jobs or 
personnel. 

4. Build “the “total-opportunity—cose® matrix. The 
lowest value element in a row is subtracted from all 
elements in that row and then the same procedure is 
performed on each column. This changes the absolute 
cost of an assignment but maintains the relative 
costs. The objective cf this transformation Jiseee 
locate a zero cost assignment of a person to a job. 

5. Test for optimality. The optimality test cons#etcuae 
covering all zeroes in the matrix with the minimumn5 
number of lines (1) and compares this to the number 
of rows oF columns (n) nthe pnatrix< If 1 =n Ghen 
the matrix is optimal, otherwise an improvement is 
possible. 

6. Improve the matrix if 1 does not egual n. 

7. #s%\Make optimal assignment cf£ zero cost to each job. 

The flow chart for this algorithm is shown in Frqure S29 
The vectors multiplied to create the initial assignment 
scalar are stored as records in the Personnel and Jobdet 
databases. The time relevant values are calculated by 
comparing today's date with certain individual attributes in 
the personnel database, calculatiny a value based on the 
comparison and storing the resultant in the database. The 
subjective value functions for time since last cruise and 
time left in squadron are shown in Figure 5.2 and Figurewoes 


respectively. 


STurban and Meredith do not give any method of ensuring 
or testing. that 1 is indeed the mininum, _..The algorremm 
implemented by the authors (program Assign, procedure 
Countzertces) broke down during some test runs. The authors 
were not able to ascertain if the algorithm was flawed’ of ne 
optimal, feasible sclution was possible, Either way, the 
program informs the user that .a suboptimal assignment was 
made andthe. user can preassign the non-optimal jok or 
personnel assignment. 
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The values for any specific job are determined primarily 
by the variable value of when the detachment deploys, which 
is basically-the"Pricrity factor for “assrgqumenc- Ancther 
value is also calculated in the same manner for the Return 
Factor. This considers the return date of the detachment. 
These values are weighted within the job vector with the 
Return Factor being twice as important as the Time Since 
Facrors The other requirements are static. An Engine 
Mechanic's job needs an individual with a rate o£ AD, )nee 
ATZ? jAUS, “ete. An AD assigned to this job would get 100 
points, and AE zero. The sutjective value functions of a 
detachment's deployment and return date is shown in Figure 
Sate 

While all the valve functions are shown as continuous in 
the graphs, they are implemented as step functions. Thre 
permits entry into a table which allows the values’ to be 


easily changed as circumstances change. 
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VI. DSS HODEL 
This chapter includes the tasic design of the system. 
Teas tdivided into w ‘parts. First is a general description 
of the model and its function. Then there is a section 
concerning the dBASE II porticn which includes a BACHHAW 
DIAGRAM, a HIERARCHICAL CHART and a general dBASE II file 


description. 


A. MODEL DESCRIPTION 


The database contains all pertinent information about 
the personnei, jobs, and detachment schedules. This inter. 
Mation is passed in the form cf vectors to two text files 
for later reading and manipulation. 

First, a Personnel Vector is built and stored in the 
PERSMAT X ot ka. This vector contains values associated with 
the person's rate (specialty), rank (experience) and time 
relevant variables such as: how long since he last deployed, 
how long until he transfers, etc. 

Next, a Job Vector is built and stored in) the 
JOBMATRX.TXT. This vector contains values associated with 
which rate and rank are needed for that specific job, when 
they are needed (priority), and when the detachment returns. 

Both vectors are then read by a matrix manipulation 
program which, when complete, forms a matrix containing the 
profit values for each person assigned to each specific job. 
The matrix is then manipulated by the Hungarian Method 
[Re£f. 4] until an optimal value for all assignment. 
reached. The assignment is then passed back to tke database 


for fentry and display. 
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1. Initial Model Inplement atio 


+ 
—— —— — 


Pcttatl yeaa SePass=-—tOblal assagament, «program was 
considered for the systen. Dhatertsetopsay. ald. perscninel 
were passed from the database and optimally assigned to the 
CPO Group by the Pascal assignment progran. Theny, thas 
assignment was passed back to the database (rank values are 
assigned within the database that ensure E-7's and above get 
Maximum value when assigned as leader.) Then ali perscnnel 
were passed for optimal assignment to the first job in eaca 
group. Finally all were passed for assignment to the 
remaining (second) jobs in each group. This approach indeed 
worked, but took, as mentioned earlier, approximately 4 
heuES per Pass for a» total of 1z hours-~not; very useful ina 
“what if" situation. 

ihe. fact. that. .the Leader's rate , influenced - the 


subsequent assignment of personnel within his rate's group 


was then added. This feature added another hour per pass 
BOG aBASE Il to REPLACE the value of a job in the’ JOBDEI.DBF 
based on the Leader's rate. Although the system met the 


regquirements--it certainly could not be considered useful. 


2. Final Model Implementation 


—— a ——= == = SS Se 


NG DasS=—pabrtital assignment. program that, »did- not 
consider the Leader's rate was ultimately settled upon as 
the optimal design from the user's perspective. This model 
considers only the flausible assignments between personnel 
and jobs and assigns one group per pass. For example, to 
assign the maximum fessible 26 jobs in the Engine Mechanic 
group, the database will pass only those personnel whose 
mate as AD. Assuming 30 such individuals, the balanced 
Poke tS DOW, Only 30 x}. 30° ands ,only 2.6, followed by, . 32 


zeroes decisions need to be evaluated. Using. this. nodel, 
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all 143 jobs were assigned in 27 minutes® with some indi- 
vidual groups under 5 minutes.” Although this method does 
not take the Leader's rate into account, the time reduction 
is considered well werth this internal shortcoming. The 
Pre-Assign (6 Main Menu) Option will allow the user to manu- 
ally enter this experience level constraint should it become 
necessary. The term should, vice when, is used due to the 
Navy's personnel detailing practice of ordering personnel 
within 1 paygrade of the squadron's SQMD authorized mix of 
rate/rank. If, for example, an AD CPO detachnenG ys. 
assigned an Engine Mechanic group total experience levei of 
"nou while an AE}CPO as assigned’ only “se, a pre-assignment 
to the AE CPO's detachment will alleviate the problem while 
saving approximately 2 hours. 

This model design will also implement the "what if" 
scenario by allowing the pre-assignment of personnel to 
specitic jobs: The assignment program can then be run for 
that group's rate(s) and the impact on other assignments 
evaluated. 

A final feature worthy of mention’ is the wse of 
tabies to store the various variables! values. This’ wr 
allow the user to tune, or alter, the assignment program by 
changing values in the database .PRG files. Le, £o0=E 
example, it should become necessary to switch from a 6 month 
desired turnaround time to a 5 month a simple adjustment of 
the values in the SINCEVAL.P&8G is all that is needed. 


SThese times were not _ achieved by program design alone. 
A cache memory and a RAM disk were set up within the micro- 
computer utilized to test and debu the program, These 
features. are machine dependent an the exact model and 
designation of the user's machine must be known before this 
configuration can be considered Eor* installation. 


7The program stops, between c€ach group assignment pass_to 


allow the user to continue the assignment program or display 
the results if the run was a “what Zi" stevaecron— 
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B. DBASE II BACHMAN DIAGRAM 


HAIgGdrem oad onows the logical “design of the, system 
expressed as the relationships among the records. The 
Eangie headed arrow indicates aijj;1 relationship while the 


double headed arrow indicates many: mary. 


Sa) DBASE Ti HIERARCHICAL CHART 


Figure 6.2 shows the hierarchy of dBASE II files in the 


systen. 


Be) DBASE Ti FILES 


thereware 29 totad-dBaSEo2I files of 6 different types. 
Each separate file is fully dccumented within itself and 
iiclLuded in the APPENDIX dBASE II LISTING. The majority of 
weiemaoes Withim these files. are local® anda tlisting by 
Name is included in the data dictionary. The following is a 


general description of the files by type/extension. 


ep DATABASE FILES (extension ~ DBF) 


The are 5 database files: 
Ais PERSONEL.DBF 


the PERSCNEL.DBF Ccntains attribute values o£ 
the various squadron maintenance personnel. re 25. the most 
freyuently used database in that the majority of .PRG files 
update the values contained therein. Primary attribute 
values are entered using either the PERS ENTRS PRG. Or 
PERE DIT.PRG. Either .PRG can be called from the MAIN MENU 
presented to the user from MAIN.PRG utilizing format screens 
PERSCRN.FMT or EDSCRN.FMT respectively. 


Blocal an’ that they are RELEASEd at the completicn of 
the EQgram  ~Lvile. jin , onder to conserve memory sface. 
Actually “ary dBASE II variables are global. 


onl 


Personne! 


Detachment 


mae 


Figure 6.1 dBASE II Bachman Diagran 
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Mafm PRG : 
' | Setup PRG Ley 


| | 
| 
| | 
| | 
| a | 
| Help PRG Per-Entr Per-Term Cpo PRG 
PRG PRG 
| ze | 
: Per-Rort’ Per-Eqift 
PRG PRG 
Per-Cons Per-Scrn Del-Sern | 
FRM FMT FMT | 
| | 
| | 
: | 
| 
| | 
| | 
| | 


Per-Prt Edsern FMT Det-Edft 
FRM . PRG 
Job-Det Det-Ed FMT 
PRG 


Stnceval Leftval Zeroval Job-Val 
* PRG PRG PRG PRG 


———a es 


Figure 6.2 dBASE II Hierarchical Chart 
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(1) PERSONEL.DBF Structure. 
SrRUCTURE FOR FILES £: PERSONET Dee 
NUMBER OF RECORDS: 00143 
DATE OF LAST UPDATE: 02708785 
PRIMARY USE DATABASE 
FLD NAME TYPE WED LH DEC 
001 SSN C 011 
002 LNAME C 015 
003 MI C 001 
004 FNAME C 015 
005 RANK (e 003 
006 RATE C 003 
007 DOB N 004 
008 PRD N 004 
009 RETDATE N 004 
010 DETASGN N 004 
011 TIMLEVAL N 004 
012 TIMSINVAL N 004 
013 Ee N 004 
014 E6 N 004 
015 E5 N 004 
016 E4 N 004 
OAT E3 N 004 
018 AD N 004 
O19 AE N 004 
020 AT N 004 
021 AW N 004 
022 AX N 004 
023 AMS N 004 
024 AMH N 004 
025 Se C 001 
026 ASSIGNED I 001 
027 JOB: NAME Cc 006 
+e TOTAL +* 00129 


be! JOBS DEE 


The JOBS.DBF contains attribute values of each 
job/billet in each detachment. This ~.DBF is” virtue lige 
dummy in that it is a predefined file of 143 jobs needed to 


be filled in order to deploy 13 detachments. 


S 
} 
) 
» 


That iss: : 
2 Metalsmiths . AMS or AMH) 

2 Engine, Mechanics AD 
ZHELCCErECL ANS oh AE 
2 Avionics Technicians AT 

2 Sensor Opera sors AW 

1 Chief Pe a 

11 per detachment 
13 etachments 


Total 143 jobs 


on. Ax) 


of the above rates) 


"; 


ty Officer n 
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mvs f2e astinciuded! ’to preciudentthe user fErom manually 
hayanGg to enter the 143° jobs for each detachment. This file 
will be JOINed with DETACH.DBF to include all necessary time 
relevant values reguired by the JOBDET.DBF vector. 

fiji’ MOBSSDBE. StEUC tur eC. 


SBeRUCTURE FOR FILE: 2: JOBS -DBF 
NUMBER OF RECORDS: 00143 
Pave OF LAST UPDATE: 02/01/7885 
PRIMARY USE DATABASE 
FLD NAME TYPE WIDTH DEC 
001 DET: NUMBER N 004 
002 JOB: NAME C 010 
003 AE N 004 
004 AT N 004 
005 AD N 004 
006 AX N 004 
007 AMS N 004 
008 AMH N 004 
009 AW N 004 
010 E7 N 004 
On 1 E6 N 004 
012 E5 N 004 
013 EY N 004 
014 E3 N 004 
015 SP Cc 001 
016 ASIGN if 001 
ex TOTAL ** 00065 

G. I DELACH SD BF 

Thvsyiale Vs .wsed ~tonstore. all relevant tine 

line data about a farticular detachment's schedule. re 


allows the user to ufdate all of the time relevant attribute 
values with a maximum 26 entries using DET-EDIT.PRG anda 
BOLMat Screen, DET-ED.FMT. it as called from the MAIN MEND 
by MAIN. PRG for data’ entry. 

Oy” DETACH. DBE Structure. 


ern UCTURE FOR FILES BSDETACH .DBF 
NUMBER OF RECORDS: 00013 

fee, OF LAST UPDATE: 02708785 
PRIMARY USE DATABASE 

FLD NAME PPE. WED DEC 
001 DET: NUMBER N 004 

002 LEAV:DATE N 004 

003 RET: DATE N 004 

004 PRTORETY N 004 

005 TIMSINVAL N 004 

S= TOTAL ** 00021 


ds . JOBDERD EE 


This is the other main database used by the 
system. It is a JOIN of JOBS,IBF and an updated DETACH. Dae 
that provides time relevant valves to the attributes in the 
JOBS.DBF. This file builds’ and@holds thesd0p Vecror. 

(1) WJOB=LET. DBE St ructume-: 


STRUCTURE, FOR FLUps r:JOBDED “DBE 
NUMBER OF RECORDS; 00143 
DATE OF LAST UPDATE 102708760 
PRIMARY USE DATABASE 
FLD NAME TYPE WIDTH DEC 
001 DET: NUMBER N 004 
002 LEAV:DATE N 004 
003 RET: DATE N 004 
004 REI:SDATE N 004 
004 PRIORITY N 004 
005 TIMSIN VAL N 004 
006 DET: NUMBER N 004 
007 JOB: NAME C 010 
008 AE N 004 
009 AT N 004 
010 AD N 004 
011 AX N 004 
012 AMS N 004 
O43 AMH N 004 
014 AW N 004 
O15 Es N 004 
016 E6 N 004 
017 E5 N 004 
018 E4 N 004 
019 ES N 004 
020 SP C 001 
021 ASIGN ug 001 

e. ASGTEMP.LEF 

This file is used for hoiding the resuttesieae 

each assignment pass. It is a temporary fille: After the 


asSignment program is complete the results are read into 
ASGTEMP.DBF. Then the SSN field is matched with, the ssn 
fieid of PERSONEL.DBF. The results of the assignment are 
then REPLACEd into PERSONEL.DBF, andall records are then 
erased from ASGTEMP.IBF. 
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(1) ASGTEMP.DBF Structure. 

STRUCTURE FOR FILE: B;ASGTEMP .DBF 
NUMBER OF RECORDS: C0000 
DATE OF LAST UPDATE: 02/08/85 
PRIMARY USE DATABAS= 
FLD NAME TYPE WEDTH | DEC 
001 SSN C 011 
002 DETASGN N 004 

3 JOB: NAME G 006 
xk TOTAL ** 00022 


There are 15 program files: 
aeeehhLe.e RG 


This file reduces the dependence on the User's 
Manual by providing a condensed version on-line. ee Ls 
called from (8) MAIN MENU. 


b. SSLELL PRG 


This file allows the user to SET any machine 
specific parameters or default values they desire. =e. 
default disk drives, terminal cclors, etc., and then calls 
MAIN. FRG 


ce MAIN.~PRG 


This file presents the MAIN MENU to the user and 
offers the following selectionsyoptions: 

(0) End Program (session) 

(1) Enter New Personnel 

(2) Edit Personnel Records 

(3) List the Personnel Data 

(4) Delete Personnel From Database 

(5) Edit Detachment Schedule 

(6) Pre-assign Perscnnel (to detachments) 

(7) Produce Assignment Matrix 

(8},-Helptand “instructions 


(9) Clear assignments and Restart databases 
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All selections return the user to the MAIN MENU after 
completion except (0) End Program which returns user to the 
Disk Operating System (DOS). 


di, ©PER-ENTESPRG 


Called from (1) MAIN MENU to enter perscnnel 
into the PERSONEL.DBF using a screen f£ormat; PERSCRNZrie 
Provides an opportunity for the user to edit all entries 


prior to storing them in the database. 


€. > \PERSEDITOPRG 


Called from the (2) MAIN MENU to allow user to 
edit (update/change) any specific record in the PERSONEL. DBF 
uSing last name (LNAME). i.e. update SMITH to RANK E-5 or 
change his PRD. 


i. PER-RPERT ERG 


Called from (3) MAIN MENU to allow.user to) dase 
personnel by last name (LN AME) or detachment number 
(DETASGN) to either the terminal screen or a printer using 
report formats PER~CONS.FRM or FER-PRI.PRM respective. 


g- PER-TERM.ERG 


Called from (4) MAIN MENU to allow the user to 
purge personnel from the PERSONEL.DBF by last name (LNAME) 
or SSN or PRD'sS prior to a given dulianywdace- DISPLAYs the 
records that are MARKed before permanently deleting then 
thus allowing the user to reconsider before the records are 
actually purged. ..Specriicaliy: 

i} Beksts by specific sgt mane 


3 Delete.all -recerds prion towe 
given Julian Date 
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hep PDEA EDT Ti PRG 


Called frem (5) MAIN MENU to allow the user to 
edat/update “the DETACH. DBF by DERTsNUMBER using a screen 
format ,, « DET-ED.FMT- ike et hen) | supdatesrt heayiwOBSDELTADEF “to 
change the time relevant attrirute values thus eliminating 


the need for manual entry by the user. 
is ..PRE-ASGN.PRG 


Cailed from (6) MAIN MENU to allow the user to 
Manually assign individuals to specific detachment jobs thus 
forcing specific assignments. Provides the user with an 


override feature. 
j= ‘CPO.PRG 


Called iren {7)*  GiAIN sMENU. This program calls 
several cther .PRG files to REPLACE and/or update certain 
attribute values in the PERSONEI.DBF with values current as 
Seesthe entered Julian Date. Specifically it calls: 

EQUAL AS 


SINCEVAL. PRG 
JOB-VAL .PRG 


PWN 
oeee 


k. ZEROVAL. PRG 


ThasiptzLles i165 ioalied.trom GRO.PRGY to @madvtialize 


all the empty fields in the PERSONEL.DBF. 
is) LEPTVAL. PRG 


Called from CPO.PRG to caiculate and update the 
individual's time left in the squadron (TIMLEVAL) an the 
PERSONEL.DBF using current Julian Date. 


m. SINCEVAL.ERG 


Called from the CPO.PRG to update the time since 
fast cruise (TIMSINVAL) in the PERSONEL.DBF using the 


current Julian Date. 
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ne JOB-VAL. PRG 


Called ‘from CPO.PIG to update the” peices 


factor and return date factor fcr each detachment. 
O~ JOB-DET. PRG 


This file JOINS the JOBS.DBF and the DETACH. DBF 
on DET: NUMBER to form the JOBDET.DBF. As discussed earlier, 
this precludes the user from having to manually update the 
time relevant attributes for the 143 jobs in the JOBS.U0BF 


each time the system is run. 


There are 4 fcrmat screens utilized to aid the user 
with data entry into the databases. They are: 


1. PERSCRN .<FML. = for .data cntrys.intor the 
PERSONEL. LBF ; 

2. DELSCRN«.EMT —stor record deletion, from he 
PERSONEL.IBF 

3. EDSCRN .FMT = £or editing the PERSONEL DoE 

4. DET=EDIT.OFMT -—- for data/ entry /update tot teke 
DETACH.DBF 


4. FORM FILES (extension FRM) 


Two forms are used _ to present data from the 
databases: 
1. PER-PRT «FRM — to print a “£ite fromthe 
database 


2«.+£PER=CONS FRE —"to’ present a Erte trom=tre 
database to the screen 


5. INDEX FILES (extension -NDX) 


There are 5 index files utilized: 


ERSONEL.~DBF indexed on LNAME 
RSONEL.DBF indexed on SS 

RSONEL. DBF indexed on ER 
RSONEL.DBF indexed on [E 
_ BF LE 


P 
P 
E 
E - 
DETACH? ? =D indexed on 


A 
N 
D 
TASGN as DETACH 
T-NUM 


tdtdtdte 
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6. STENT ILLES lextension 2x) 


=—S SS =_ lo SS SS SS 


Both the CED EVs DBE apd WG at eC PERSONEL.DBF are 
converted into text files for input into the Pascal assign- 
ment pregran. they.vane WJOEMADRK. TXT, and» RPERSMAT X.TXT 


respectively. 
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VII. USING THE DSS MODEL 
In an attempt to meet “the requirement o£ “as = gees 
friendly as possible", the decision was made to make the DSS 
completely Menu Driven. Although this method limits the DSS 
options available to the user, it greatly reduces the amount 


of training time required before full system utilization. 


A. ASSUMPTIONS 


The only assumption made in the system design was that 
the user could boot and load the DOS, dBASE TI and the diok 
containing the HSL-43 Scheduler. 


Be GETTING STARTED 


Place the Program disk inte drive A and the Assignment 
Files disk intoy drive 2B. If the system is already booted 
then type AUTOEXEC <CR>. If not then simply turn the 
computer on and everything will be loaded automatcally. 

1. Initially tne user will need to enter the perscnnel 

into the database. Use the menu selection number 1. 
Use this selection to add newly arriving personnel 
also. Ensure all data is completed on the data entry 
screens. The field for return date should be filled 
with the arrival date fcr newly reporting personnel, 
all others should be have the date they returned fron 
their last deployment. 

2. For editing personnel records the user should use the 
menu selection number 2. The online help explains 
the parameters for using this feature. 

3. To ensure current data the user must delete personnel 


who are no ilcnger available for assignment due to 
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transfer. Deletions can be based upon a specific 
Nhame or social security number or, globally Lased 
upon planned rotation date. These first few steps 
wili ensure a current personnel database. 

Now, the user must update the detachment schedule. 
To do so select menu selection number 5. 


TO, eCUuSa EC wa (particulan.tj0D) Seti] led\or -iayspecific 


person is assigned to a specific job, select menu 
selection number 6. Mos valLows. “the. wser ito. pre= 
asSign personnel to specific jobs. This selection 


also allows the user to play "what-if" with assign- 
mMents. The user can see what effect sending certain 
people Vout fon ispecrviic jobs will doto the user's 
ability to meet other commitments. 

The user is now ready to let the assignment algoritha 
do its) work. Select meru selection number 7. The 
use® iwajld) (be required) to enter the current julian 
date. Afterwards, the user will be able to leave 
the machine unattended until completion. Be sure the 
printer is on in order to capture any error messages 
that may result. Phast= process wili take approxi- 
mately 35 minutes to comflete. 

When the complete message appears type DO MAIN <CR>. 
Select menu selection number 3 to view the results at 
the console or printer. 

To clear the pre-assignments select menu selection 
number 9. thas will lelearsthe databases of ALL pre- 
assigned perscnnel and jcbs. The personnel will now 
bevavyailtable Tor assignment. Caution; this will not 
allow the user to selectively clear entries. Lf the 
user wishes to change only certain records he must 
use either selection 5 or 6. 

If at any point from the main menu help is needed 


select menu selection nuuaber 8. 
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10. Finally, when finished and ready to proceed to scme 
other task select menu sélection number 0. tThis will 


exit the program to the cperating systen. 


C. PRECAUTIONS 


Several features have been incorporated to assist the 


user with data entry. Format screens with predefined fields 


and an online HELP facility are excellent aids. The system 
cannot, however, prevent the entry of erroneous data or 
system utilization of outdated data. Care must be taken to 


keep the PERSONEL.DBF and the DETACH.DBF current concerning 
personnel and schedules. 
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VIII. DATA DICTIONARY 


This chapter includes the basic vocabulary of the systen 
as a whole. It is intended tc show the data structure for 
She dBASE Ja, 1a'stings. Follcwing the standard dBASE II 
epeld definitions are’ 2’ blocks, ime f<rrst bvock contains 
comments and format definition. Biterrsecona, block ws a List 
Sethe GBASE, at Pralesjthat.. anteract ‘with’ ‘that ” specific 
field. 


A. DBASE II DATA DICTIONARY 


SoRUCTURESPOR-FELES» CaPERSONEL.DBF 
NUMBER OF RECORDS: 00143 
DATE ODL LAST UPDATEs+ 42/02/84 
PRIMARY USE DATABASE 
FLD NAME TYPE WIDTH 
001 SSN C OM 1 
social, SecurjtysNunver. Format: 999—99—-9999 
Used as a unite fieidito adentifty individual 
records and to identify the specific person. 
Sol. NDX PERS CRN .FMT 
RER-TERM.PRG SDELSCRN.EMT 
PER-ENTR.~PRG EDSCRN. EMT 
PERSMATX. TXT 
002 LNAME C OARS 
Last name. | Format; _Aaaaaaaaa 
Used primarily to identify individuals for the 
user. Entered in mixed case. 
LNAME. NDX PER-TER#. PRG 
PER=RPRISGPRG PER-ENT. PRG 
PERSCRN. FMT DELSECRN.P ar 
EDSCRN.FMT PER-—CONS. ERM 
PER-PRT.FRM PER= ED TIS PRG 
003 MI C 001 
Middkec Initiale Format? A 
Used for identification by the user. Entered 
in upper case only. 
PERSCRN. FMI DELSCRN. FUT 
EDSCRN. FMT 
004 FNAME € 015 
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irst name. Format: Aaaaaaaa a 
sed for Taenfirication y the-user. Entered 
in mixed case. 


PERSCRN. FMT DELSCRN.FMT 
EDSCEN SE ML 


005 RANK C 003 


hank Omid Ss f-o(i-—> 9) ten 
Used to identify the rark of the indiviual. 
Entered by the user and later used to build 
the row, vector for each individual. 


ERSCRN. RAT DELSCRN. EMT 
EDSCRN.FMT CPO. PRG 
ZEROVAL. PRG 


006 RATE Cc 003 


noe ae Formats AAA” (AME, AD, Ak. (etGs)) a) 
Used fo identify the zat of the andivadual 
Enteréd by the user and later used to buiid 
the row vector for each individual. 


PERSCRN. FMT DELSCRN.FMT 
EDSCRN.FMT 


007 DOB N 004 


Date on Board. Format: S999 _ (Julian datejye 
Used as a delimiter to. preclude assignment 
kefore the individual is onboard. 


PERSCRN. Pas DELSCRN.FMT 
EDSCRN.FMT TIMLEVAI.PRG 


008 PRD N 004 


Planned Rotation Date. Format: 9999 (Julian Date) 
Date individual transfers from the squadron. Used 
to preclude assignment after transfer. 


PER-TERMSOPRG PRDINET 
PER-ENTR oe RGYSRERSCRNWEME 
DELSCRN. FMT EDSCRN. FMT 
LEFTVALU.PRG PER-EDI1T.PRG 


009 RETDATE N 004 


Return Date. Format: 9959 (Julian Date). 
Used to calculate when oor how long the 
individual will come or has been back fron 
deployment. 


ERSCRN.FMT DELSCRN. FMT 
EDSCEN. EAT SINCEVAL.PRG 
010 DETASGN N 004 


Det assigned to. ._Formars9? (i-—> iS) 
Weer aan to determine which det 
the individual is assigned to. 
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011 


012 


Oa3 


OR 21 2a] Slololelelolo) 
SWN-OWOANHNL 


Ol 


026 


027 


PERSECRN EMT PERSMATX.TXT 
LELSCRN. FMT EDSCRN. FMT 
DETACH.NDX PERS=ER IT of aM 
PER-=RPRT. PRG PER-CONS. FRM 
PER-EDIT.PRG 

TIMLEVAL N 004 


Weighted value of time left before transfer. 
Calculated by LEFTVALU. ERG 


LEFTVALU.PRG PERSMATX.TXT 
TIMSINVAL N 004 


Weighted value of time since last cruise. 
Calulated by TIMSINVAL. ERG 


ZEROVAL.~PRG SINCEVAL. PRG 
PERSMATX.TXT 
E7 N 004 All used by: 


Fueles Oise then 025=-are, binany Ween 7 1: to 
indicate a vector value when Considering that 
specific per sonnet aLeEIbDUte Tor a Specific OD. 
i.e. a Metalsmith must have a 1 in AMH or AMS and 


>] 


an E-5 must have a 1 in E5. 


ZEROVAL. PRG PERSUAT A. XT 
CPO. PRG 

E6 N 004 
E5 N 004 
E4 N 004 
E3 N 004 
AD N 004 
AE N 004 
AT N 004 
AW N 004 
AX N 004 
AMS N 004 
AMH N 004 
SPACE C 001 


Asbiank. Format: * 
Used as Spee tag to allow the Pascal program 
to read this database as input. 


ZEROVAL, PRG CPO. PRG 
PERSMATX.TRI 
ASSIGNED L 001 


A togacal) value. Fornatwl.or EF. . 
Used°to preclude the individual from being 
assigned to mcre than 1 detachment. 


FREASS. PRG 


JOB: NAME C 006 


Job name. Format: AA Ar 
Used to determine which job the person 
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is assigned. 


ZEROVAL.PRG CPO.PRG 
BULLD**. PRG PREASS. ERG 
ae TOTALS = OSS) Pi 
STRUCTURE FOR BPELES (Cs JOBS -DBF 
NUMBER OF RECORDS: 00143 
DATE OF LAST UPDATE: 11714788 
PRIMARY USE DATABASE 
FLD NAME TYPE, WELD TA 
001 DET: NUMBER N 004 
Detachment Number. Format: 99 (1 -->13). 
Used with JOBP:NAME. as a unique key 
to identify a ‘spectiaze jobs 
JOB-DET.PRG 
DET-EDIT.PRG 
002 JOB: NAME C 010 


Job.Name. Formats, 9Aaaa 1. ae (ADEA) 


Used with DET:NUMBER as a unigue key to 
Ldentif£y~a’ Specttic) Jeb. 


JOB-DET.PRG 


003 AE N 004 
004 AT N 004 
005 AD N 004 
006 AX N 004 
007 AMS N 004 
008 AMH N 004 
009 AW N 004 
010 E7 N 004 
011 E6 N 004 
012 E5 N 004 
ONS E4 N 004 
014 E3 N 004 
Fields, 03 --> 14 are bimary values (9 jor 


1 
used to indicate a vectcr value when don einecine 
that speci ie job attricute for a Specifiac 


Hood ual. 22€.) an, ADFT Job must havea 1a 
JCB-DET. PRG 
015 SPACE Cc 001 


A blank (' ').to allow FEascal to“read the £i20e 
after it has Leen converted to .TXT 


JOB-DET.ERG 
016 ASIGN € 011 
SSN of the person assigned to the job. 
Format: 999-—99-S9999R Ser ete ' 
Used to sate ee | the individual assigned to 
that? speciive gop. 
JOB-DET. PRG 


*¥ TOTALS 4 00075 
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SLRUGCTUnE, PORT Lens C2 DETACH « ueDBE 
NUMBER OF RECORDS: 00013 
DATE OF LAST UPDATE: 11/14/84 
PRIMARY USE DATABASE 
FLD NAME TYPE WIDTE 
001 DET: NUMBER N 004 
Detachment Number. Format: 99 (1-->13). 
Used aS a unigue key for a detachment of 
HSL=43.. 
DET—ED I Tae RG DET-EDSEMT 
DET~— NUM. NDX JOB-V AL. PRG 
JOB-DET.PRG 
002 LEAV: DATE N 004 
Leave Date. Format: 9959 (Julian Date). 
The Julian date the detachment deployed or is 
going to deploy. 
DETSED ITP RG DET—ECSPMT 
DET-NUM.NDX JOB-VAL.PRG 
JOB—DET. PRG 
003 REDsDATE N 004 
Revcuan slate. Formate GOSS Julian Date). . 
The date the detachment returned or is going 
to return frcm deployment. 
DEL oD LT ae RG DET © Doan © 
DET- NUM. NDX JOB-V AL. PRG 
JOB-DET.PRG 
004 PELOR LY N 004 
005 TIMSINVAL N 004 
Fillers to make the JOBIET. DBF vector 
compatable with PERSONEI.DBF (when JOBS.DBF is 
joined with DETACH. DBF). 
JOB-DET.PRG SINCE VAL. PRG 
PTO TAL, 7 00021 
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TYPE WEDTH 


NAME 


FLD 


aras 
OOo 
oleate) 


Aas 


fields of the 


Oined with the 
F with all the same 


from the tse 
o3 


are then 
JOB-DET. 


They 
orm 


if 
field definitions and formats. 


Fields 1-->3 are 
DETACH SDBE- 
JOBS.DBF to. 


(Sls) = son) Sl ool Sel | 
PS PAIRS OS PS PS PS DS 
HHH eA H Ae 
e eet eeeeete?*e 


PSP PS PS PS PGS PS OS PS OS 


Bae 

Pde<sps 

AAA 
° 


Lge JL Lice Lap Lap Le JL em Jum Jue I a> )L > JL ) 


OUUMNUOUUUUUMUMU 
04 0004.0G 04.0409, 09 Ag AG AG AG eG 
04 AY Ay Ay AY Hy Ay AY AYA, A, AY AYAY 
eoeeee @e#?8 @ @ @ @ 8 @ 
BEI REHAB 
cafes] catcalcolcalssicstcsicalcsicaicalca 
ARQARARAAAARARAAA AAA 
ST Oiae TU Deni le tS a = 
AmAAMmamAMMANMANMMmMMM maM 
leleloleleleleleleleleleleleo mn elece) 
Mmrptstotorsitaiaitaars itp: ‘tala 


ET. PRG 
TRA. TEE 
TR. ESE 


strosarsaaasaasaasastae wast 
oe} el Olole}l elololeleloelele}\ele}) giel2) 
elelelelelelelelolelolelel\eclelelale) 


Z2AUSZASAAQZSSASZASBOO0SS 


eG 
fy = HA 
mr Una 
23 HoapE 
Dre NSS 
az Fag rH 
eee UO een 
E4M YN Ca oferty 


MOM AMES Rr onMnamaMnHH 
AN MAA een NAe 


TOW DHOTANMANWMONnO— 
SOOO OS Se eS See NN 
sclololeleololalolelelclolelelelelele) 
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IX. MIS/DSS EXPANSICN POSSIBILITIES 

There are many expansion pcssibilities in both the MIS 
and DSS areas. The limiting factor in both cases will be 
primarily a function of the available memory storage for the 
database and the applications programs. hese wack oer 
storage can be critical in a microcomputer. However, there 
are options available to expand the usable storage capacity. 
meer xed (hard) diask unit, can be purchased or the applications 
programs can be designed to use multiple disks. Another 
option would be to install additional internal memory to 
hold the application program anc store the database alone on 
disk(s). 


A. MIS EXPANSIONS 


The primary expansion effcrt in the area off thes t.MES 
Should be in the size(number of records) and content (number 
@r £ields per record) “of the database itself. For maximum 
benefit the database should include all personnel assigned 
to the squadron. Each record in the database should include 
LOGIC values {T/F) in fields that could be utilized to iden- 
tary the specific individual as: 

fer Sea. duty “or ’neon-sea’ duty 

wo OLLICer or enlisted 

3. maintenance or non-maintenance 

fee PaLOtMiorenon—PFLLoet 

Derreete. 
Use of this LOGIC value would benefit the database in two 
areas: 

1. alogic value takes only 1 byte of memory storage, 


and; 


Sh 


2. properly structured queries can be utilized tondsrcen 
information request at sfecific groups of personnel, 

i.e non-sea duty maintenance officers. 
Once again [Ref. 3] would serve as a useful guide in this 


expansion effort. 


pao ee 8 a eee 
WARNING 

Any time the datakase is expanded, or changed in any 

Way, ‘it Must’ be returned to Lts “ontgznal Lomm- This 

may be done by a COPY of the pre-expanded fields, to 

the exact structure and name of the database files 

(extension. DBF) ‘shown’ in Chapter” Vic,” Sectztone na. 


This must be done before execution of the assignment 


i ee jah Me 


program or it may not run. Worse yet, it may run but 


produce other than optimal assignments. 


ee SR SC re 


ban meme 


| 


The Multiple Database Option 


As discussed in the pricr section, the five dBASESEs 
databases® and the Pascal assignment program use virtually 
all storage available on a single floppy disk. 
Additionally, the structure of the databases is critical to 
the execution of the assignment prograan. An error as inao- 
cuous as one misplaced or omitted blank space in the data- 
base will render the assignment program useless because it 
will not be able to read the database records into the 
assignment matrix. Because of this possibility, the user 
must exercise extreme caution when altering the database to 


ensure it is returned, or copied, to Lis orginal sseates 


9See Chapter Vi.,D.,1. £or names and StElceusecs. 
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Due consideration should be given to the creaticn of 
additional databases and application programs to. be stored 
on their own separate disk.1° While this approach violates 
the tenets of a single database utilized by many users to 
ensure database integrity; it is necessary to deal with the 
physical limitations of the available hardware. An addi- 
tional advantage of this approach is that the various users 
of the different databases are the ones most concerned with 
ieseimtegrity: “andeaccuracy)and will <do the nost to ensure 


its protection in these areas. 


B. DSS EXPANSIONS 


The primary output of the squadron is deployable detach- 
Ments. The 3 major components of these detachments are its 
Maintenance personnel, its aircrews and its aircraft. The 
avGccrews (and the aircraft. present, opportunities for DSS 
applications similar to that cf the maintenance personnel 
assignmert and also lend themseives to the establishment of 


separate databases. 


it Arcerew DSS 


The aircrew share a similar structure with the main- 
tenance personnel. TRheEessabeygebs such .as pilot and 
copilot/ATO, rates such as Helicopter Airecra£it 
Commander(HAC) and Helicopter Second Pilot(H2P), and even 
experience levels measured by either total flight hours or 
flight hours in model. Careful structuring of the database 
records and their conversion to text vectors could even use 
the same Pascal assignment program as written for the main- 


tenance personnel DSS. 


Se eS SS 


10An example follcws in the next section. 
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An aircrew DSS could also be designed to assist in 
the scheduling of aircrew training exercises to ensure the 


attainment of maximum readiness ratings.11 


2s. AVECKA tte woo 


A database of the flight hours on each aircraft and 
its major components is another DSS expansion possibility. 
An application. program could: ke written, to assist | ap itae 
flight... hour scheduling of each aireraft | to Waintasme 
constantyveven workload on the maintenance department with 
respect to scheduled maintenance inspections and component 


changecut/overhaul. 


l11Readiness ratings are a _pcrtion of the UNITREP Systen 
and as such are classified. Therefore no further discussion 
= ossible if this thesis is to Maintain 1Lts unclasstewee 
status. 


54 


X. CONCLUSTONS AND RECOMMENDATIONS 
The, effort put,.forth by the authors, has.been.a learning 
and rewarding experience and it is hoped that the HSL-43 
system users will view this effcrt in the same light. The 
conclusions and recommendations reached could virtually bea 
thesis unto themselves; however, a brief synopsis must 


suffice. 


A. CONCLUSIONS 


As stated time and again by the professors at the Naval 
Postgraduate School: analysis and design are the keys tc a 
successful system implementaticn/prograamming effort. The 
leqactity of difficulties “encountered in the coding of this 
system could be traced back to too iittie consideration 
given to that particular aspect duriny the design phase. 

The authors have reached the conclusion, soiely between 
themselves, that microcomputers are indeed cost beneficial 
at the squadron level. Although no rigorous cost benefit 
analysis was undertaken, or ever addressed, the reduction in 
Manpower dedicated to information retrieval and the 
increases in the timeliness, accuracy and availability of 
information must lead to a positive (> 1) benefit to cost 
Gato. Martan 7a pPaet. 5], dvscusses. the difiiculty of 
asSigning monetary value to information andno effort was 
made to do so; nor is any recommended. It would seem, again 
unjustified, that a powerful microcomputer, utilized asa 
hetwork master/contrcller with a fixed (hard) disk storage 
and printer, connected with less powerful microcomputers on 
a Local Area Network (LAN) would be the ideal, yet still 
economicaliy feasible, solution to a sguadron's information 


needs. 
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Be. RECOMMENDATIONS 


A small list of recommendations is offered to the) Cae 


or HSI-43 for consideration. 


1. 


Designate the Administrative Officer as the 
Information Officer. The daily activities Of Chu 
department would make it the largest user of the 
largest database. Another consideration is the rates 
that work for this department would most protably 
have the largest amount of computer familiarity in 
their word processing experience. All information 
related requests could go through this office for 
consideration. 

While the individuals asSigned to a squadron most 
probably have the ability to implement a usable data- 
base and design the queries, form formats, etc. that 
go with a MIS, the design of a large,DSS,Similaryira 
the HSL-43 Detachment Scheduler is probably beyond 
their capabilities and almost certainly beyond the 
amount of time they have to design, test and imple- 
ment it. That thought flows directly into the) jase 
and possibly mcst important-- 

Have the Information Officer collect and screen any 
additional MIS or DSS features that the squadron may 
desire. The reguirements can be routed through the 
Computer Technology Department (Code 37) at NPS and 
possibly utilized as, theses ,.topics for: £uture 


students. 
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